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SUMMARY 
1. During the three years of tributary monitoring from 1997 to 1999, we have established the 
importance of meteorological events to the loss of nutrients and material into Canandaigua 
Lake. We have also prioritized the subwatersheds in terms of those losses and narrowed the 
focus of remedial attention down from twenty to six subwatersheds. This has allowed a shift 
in a portion of the monitoring towards the identification of the actual sources, both point and 
non-point, of pollution in the priority watersheds or watersheds of concern by stressed stream 
analysis (SSA). SSA has been completed for Sucker Brook and is reported on in Makarewicz, 
Lewis and Lewandowski (1999) and Makarewicz and Lewis (2001a). Segment analysis of 
Gage Gully and Deep Run began in January of 2000 and is reported in Makarewicz and Lewis 
(2001b). 
2. Discussion has occurred on a change in the objectives of the water quality monitoring plan. 
Initially, the goal of the Canandaigua Lake water quality monitoring program was the 
development of a database of ecologically important parameters that would allow stewards of 
the watershed to prioritize and determine which sub-watershed had the largest potential 
impact on Canandaigua Lake. Discussion has now centered on the desirability of comparing 
loading data from year to year to determine temporal trends within each sub-watershed. In 
this report, we make temporal comparisons and discuss the difficulties in interpreting any time 
trends. As a possible solution, this year we began the development of the Watershed Index. 
This Index may allow time trend analysis in each sub-watershed. 
3. This past year, monitoring was reduced to event sampling only (no baseline s amples) because 
the majority of annual loading to Canandaigua Lake generally occurs during events. However, 
this is not meant to negate the need for monitoring baseline conditions from time to time. The 
results of the 2000 events are compared to the previous three years of events. 
4. Fecal Coliforms: In general, fecal coliform counts continued their decreasing trend in 2000. 
There were no 'too numerous to count' levels and fewer counts of> 200 colonies per 100 ml 
than in 1999. Streams of note in 2000 were: Sucker Brook with counts of> 200 colonies per 
100 ml on three occasions with a maximum level of 1205 colonies/100 ml on 10 July 2000; 
and Deep Run, Vine Valley and Grimes Creek, which each had two dates where fecal 
coliforms exceeded counts of> 200 colonies per 100 n1l. 
5 .  The average event discharge was comparatively higher in Barnes Gully (77%) and Menteth 
Gully (116%) in 2000 versus 1997 to 1999. In general, the subwatersheds in the northern half 
of the Canandaigua Lake watershed had higher discharges in 2000 versus the previous three­
year mean. Geographic variability in precipitation patterns, timing of the event grab samples, 
discharge measurements, and geographic differences in the snow p ack are possible 
explanations of this result. This difference in discharge patterns between creeks complicates 
the interpretation of the loading data. 
6. There were considerable changes in daily event loading in 2000 when compared to the 
previous three years of event loading. Barnes Gully and Menteth Gully experienced 
substantial increases (over 1000% and 500%, respectively) in loading of total phosphorus, 
total suspended solids and total Kjeldahl nitrogen due in large part to a single event on 24 
February 2000. 
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7. These increases in loading could be interpreted as a new source of phosphorus within the 
Barnes and Menteth Gully subwatersheds. However, the affect of the highest discharge ever 
observed on both creeks could not be disregarded as a cause nor could the normal variability 
inherent in the sampling approach. However, the magnitude of the increases observed suggest 
a new source of nutrients and soil in these two subwatersheds. The newly developed 
Watershed Index was applied to Barnes Gully and supports this conclusion of a new source 
that occurred on only one event. 
8. All other loadings, whether a decrease or an increase, were not generally greater than 100%. 
Because of the small number of data points (e.g. , Tannery and Eelpot Creeks)  and the inherent 
variability in the data set, it is not possible to evaluate if these are significant upward or 
downward trends. 
9. For example, average daily event phosphorus loads in Vine Valley, Naples Creek, Seneca 
Point Gully, Sucker Brook, West River, Fall Brook and Deep Run all decreased more than 
50% during the year 2000 when compared to the previous three years. This result may 
represent significant improvements ·in the watersheds or simply may reflect the normal 
variability inherent in grab event san1pling. The problems in interpretation of the current data 
sets over time are discussed for several subwatersheds and for several nutrients. 
10. Nitrate event concentrations increased in 12 of 21 tributaries where comparisons could be 
made with 1997 - 1999 data. In general, the largest increases in nitrate concentrations were 
clustered in Canandaigua Lake watershed' s northeastern comer in Fall Brook, Deep Run, 
Gage Gully. Vine Valley, also on the eastern side of the watershed, increased dramatically as 
well. Causes of these high nitrate losses in Sucker Brook, Deep Run and Gage Gully are 
discussed in Makarewicz, Lewis and Lewandowski (1999), Makarewicz and Lewis (2001a) 
and Makarewicz and Lewis (2001b). 
11. The inherent high variability in grab event sampling and the effect of discharge make it 
difficult to determine if year to year changes in nutrient or soil loss loadings represent a 
statistically significant departure from historical values. To this end, we have developed a 
prototype analytical tool for two of the Canandaigua Lake subwatersheds. The Watershed 
Index is presented as a conceptual model to assess year to year changes in subwatersheds 
within the current watershed monitoring scheme. 
12. A Case Study utilizing the Watershed Index is presented analyzing the changes observed in 
Barnes Gully in the year 2000. 
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RECOMMENDATIONS 
1. A new stressed stream analysis/segment analysis should be considered for the following 
creeks to identify sources of nutrients and materials: Vine Valley, Fall Brook and Naples 
Creek. The sampling regime should include nitrate, soluble reactive phosphorus (SRP), 
total phosphorus (TP), total Kjeldahl nitrogen (TKN), total suspended solids (TSS) and 
fecal coliform. This suite of parameters, when used in conjunction with one another, allow 
identification of a number of different types of pollution sources in a watershed. Nitrate 
and SRP are indicative of pellet or liquid type fertilizers, while high TP and TSS are often 
associated with erosive forces and soil loss .  TKN helps identify organic sources such as 
manure. Fecal coliform levels help to detect failing septic systems, poor barnyard water 
handling or excessive manure application. 
2. Any new monitoring should include further development of the Watershed Index. When 
fully developed, the index could identify and quantify statistically significant changes in 
the water quality of a watershed. A full complement of water quality analytes should be 
monitored (nitrate, soluble reat>tiv.e phosphorus, total phosphorus, total Kjeldahl nitrogen, 
total suspended solids). Sampling should be annualized to allow time-trend analysis and 
should focus on events . However, an index for non-events is warranted because 
historically some watersheds show high loadings during nonevents -- especially for 
nitrates . 
3. The current sampling scheme of monitoring events is adequate for determining large-scale 
changes in individual subwatersheds. But we do suggest that the sampling plan also 
include a return to the original sampling regime (events and monthly baseline) for all 
tributaries at a given time interval (e .g., every third year). This would allow a more 
comprehensive evaluation of any changes that may occur in the watershed, especially for 
some of the constituents that are loaded more heavily during baseline conditions (e.g. 
nitrate for some subwatersheds ). 
4. New sources of pollution are suggested but not confirmed by the samples taken in 2000. 
Barnes Gully and Menteth Gully warrant increased scrutiny during 2001 due to the 
magnitude of the increases observed. As discussed in the text, additional monitoring 
samples and a survey of physical changes in the watersheds should be considered for these 
creeks. 
5. We suggest that other small watersheds not previously sampled be studied. There are a 
number of smaller intermittent tributaries that exist that are part of the monitoring plan. 
Since most of the loss of phosphorus and soil from watersheds in this area occurs during 
events, it follows that the small intermittent streams may provide large loads of materials 
to the lake during periods of flow. In Conesus Lake, we have found "rivulets" to be 
seasonally important - especially in areas of steep topography. A small sampling plan that 
extends into these smaller subwatersheds will begin in the spring of 2001 by SUNY 
Brockport . 
. 6. Three Stressed Stream Analyses have been completed in the Sucker Brook, Deep Run and 
Gage Gully watersheds . Management practices should be initiated in these watersheds to 
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address the sources of pollution identified in these studies. Some follow-up sampling may 
be required for these subwatersheds to evaluate the effectiveness of the management 
practices initiated. 
7. The summer monitoring of Canandaigua Lake should be maintained as a reference or 
baseline of the health of the lake. 
8. The automated sampling station should be moved to another site (e.g., Deep Run or Fall 
Brook) to obtain year-round discharge and nutrient and soil losses. This should be done in 
the spring or summer to facilitate the installation of the equipment into the streambed. 
9. Discussion on the need to consider losses of herbicides and pesticides from the watershed 
is suggested. This discussion should consider what kind of organics are being used in the 
watersheds before attempts to determine if losses to the lake are occurring. 
FUNDING SUPPORT 
The 2000 Enhanced Testing and Sampling program for the Canandaigua Lake Watershed was 
supported by: East Shore Association, Canandaigua Lake Pure Waters, Ltd., Yates County Soil 
and Water Conservation District, Ralph Azzarone, Canandaigua Lake Task Force, City of 
Canandaigua, Town of Canandaigua, Town of Gorham, Town of South Bristol, Village of 
Newark, Town of Naples, Town of Middlesex, Village of P almyra, Village of Naples, Town of 
Potter, Town of Hopewell, Town of Italy, Town of Bristol, and the Village of Rushville. 
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INTRODUCTION 
From an applied science perspective, a goal of the Canandaigua Lake water quality monitoring 
program was the development of a statistically defensible database of ecologically important 
parameters that would allow stewards of the watershed to prioritize and determine which sub-
watershed had the largest potential impact on Canandaigua Lake. Before the 2000 sampling 
season, we had collected and analyzed a total of 51 samples (36 event and 15 event samples) taken 
from 20 tributaries of Canandaigua Lake. After three years of sampling, the database was large 
enough to provide a reasonable estimate of annual nutrient and sediment loss from the tributaries 
into Canandaigua Lake allowing the subwatersheds to be prioritized. In addition, it was generally 
clear that most of the nutrient and soil loss from subwatersheds occurred during 
hydrometeorological events. 
During sampling year 2000, the emphasis was shifted to Stressed Stream Analysis and 
subwatersheds known to have high loads of soil and nutrients to Canandaigua Lake - often 
referred to as the high priority watersheds or watersheds of concern. Stressed Stream Analysis is a 
syste1natic approach that identifies point and non-point sources within a watershed that then can be 
targeted for remediation. Three Stressed Stream Analyses have been completed: Sucker Brook, 
�� Deep Run and Gage Gully. The high nitrate and phosphorus losses previously reported for Gage 
Gully and Deep Run (Makarewicz and Lewis 1998, 1999, 2000) were demonstrated as coming 
from :;Jrimarily agricultural sources (Makarewicz and Lewis 2001 b). Similarly, point and nonpoint 
sources were identified in Sucker Brook (Makarewicz et al. 1999, Makarewicz and Lewis 2001a). 
A reduced level of monitoring of all tributaries occurred this year. Sampling was limited to 
event sampling since the majority of annual loading to Canandaigua Lake occurred during this 
period. If there were gross changes in a sub-watershed, it would most likely be revealed during 
events. However, it was also recognized that non-event sampling should be continued in the 
future. 
In this report, the results of the 2000 events are compared to the previous three years of events. 
We also introduce the concept of the Watershed Index as a method to assess future trends in event 
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and non-event loading in each subwatershed. 
METHODS 
General: 
Canandaigua Lake Tributary Monitoring: 
Twenty three sites on the tributaries of Canandaigua Lake (Fig. 1) were monitored 
during seven events in 2000. The samples were taken manually and transported to SUNY 
Brockport for water chemistry analysis for total phosphorus (TP), total Kjeldahl nitrogen (TKN), 
nitrate+ nitrite and total suspended solids (TSS) (see detailed methods below). After the execution 
of the new contract for the year 2000 work, soluble reactive phosphon1s (SRP) was added to the 
analytical regime and two tributary sites were replaced with new ones. Clark Creek and Conklin 
Creek were replaced by two additional sites on West River. The new sites were designated Middle 
West River on Caward Crossing Road and North West River on Route 245 north of the Village of 
Middlesex . The Upper West River site was moved south one road to Williams Street in Middlesex 
at the request of the Task Force. 
Daily nutrient and sediment loading from each watershed were calculated by multiplying 
the discharge on the day of the sample by the concentration of the nutrient or solids from the 
appropriate water sample. There are several creeks that have multiple san1pling locations on them. 
We use the sampling site closest to the lake or the site without undue lake influence (e.g. ,  Sucker 
Brook, Lower Vine Valley, Lower West River) when comparing losses from tributaries. 
All sampling bottles were pre-coded so as to ensure exact identification of the particular 
sample. All filtration units and other processing apparatus were cleaned routinely with phosphate­
free RES. Containers were rinsed prior to sample collection with the water being collected. In 
general, all procedures followed EPA standard n1ethods (EPA 1979) or Standard Methods for the 
Analysis of Water and Wastevvater (APHA 1999). Sample water for dissolved nutrient analysis 
(nitrate + nitrite and SRP) was filtered immediately with 0.45-�-tm MCI Magma Nylon 66 
membrane filters and held at 4 °C until analysis. 
Water Chentistry: 
Nitrate + Nitrite: Dissolved nitrate + nitrite nitrogen analyses were performed by the automated 
(Technicon Autoanalyser) cadmium reduction method (EPA 1979, APHA 1999). 
Total Phosphorus: The persulfate digestion procedure was used prior to analysis by the automated 
(Technicon autoanalyser) colorimetric ascorbic acid method (APHA 1999). 
Soluble Reactive Phosphorus: The automated (Technicon autoanalyser) colorimetric ascorbic acid 
1nethod was utilized for SRP analysis (APHA 1999). 
Jotal Kieldah� Analysis was performed using a modification of the Technicon Industrial 
Method 329-74W/B. The following modifications were performed: 
1. In the sodium salicylate-sodium nitroprusside solution, sodium nitroferricyanide (0.4g) 
replaced the concentrated nitroprusside stock solution. 
2. The reservoir of the autoanalyser was filled with 0.2M H2S04 instead of distilled water. 
3. Other reagents were made fresh prior to each analysis. 
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Total Suspended Solids: APHA (1995) Method 2540D was employed for this analysis. 
Fecal Coliforms: Fecal coliform analysis was performed by the Canandaigua Lake Water 
Treatment Plant (ELAP #10910) using the Membrane Filter Technique (Part 9222, Subpart D, 
APHA 1999). 
Physical M easurentents: 
Stream Height and Cross-Sectional Area: Stream depth was measured as the difference between 
the vertical height of the culvert/bridge opening and the distance between the stream surface and 
upper portion of the culvert/bridge. The location at the culvert/bridge where this measurement 
was taken is provided in Makarewicz and Lewis (1998). Stream cross-sectional area for various 
stream heights was calculated by planimetry after measuring the cross-sectional dimensions of 
each stream monitored. 
Rating Curve: Rating curves were developed for the 24 tributaries sampled over the p ast three 
years and are presented in Appendix 1 of Makarewicz and Lewis (1999, 2000). 
Quality Assurance Internal Quality Control: Multiple sample control charts (APHA 1999) 
were constructed for each parameter analyzed, except total suspended solids. A prepared quality 
control solution was placed in the analysis stream for each sampling date. If the control solution 
was beyond the set limits of the control chart, corrective action was taken and the samples re-run. 
External Quality Control: The Water Chemistry Laboratory at SUNY Brockport is certified 
through the New York State Department of Health's Environmental Laboratory Approval Program 
(ELAP - # 11439). This program includes biannual proficiency audits, annual inspections and 
good laboratory practices documentation of all samples, reagents and equipment. Table 1 is a 
summary of our last proficiency audit. 
RESULTS and DISCUSSION 
When the Canandaigua Lake monitoring program was initiated four years ago, the objective 
was to identify and prioritize those subwatersheds of Canandaigua Lake that were having the 
greatest in1pact on Canandaigua Lake. By determining the amount of material, as soil and 
nutrients, being lost from over 20 subwatersheds to the lake, a priority list of watersheds of 
concern was determined. However, the development of an annual loading, calculated as an 
average from non-continuous discharge data over three years, does not allow a year to year 
comparison - that is, the data set does not allow reliable detection of trends over time. As the 
Canandaigua Lake monitoring program matures, we recognize the utility of a management tool to 
anq.lyze the year to year changes in the subwatersheds. This could provide an idea of 
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in1provements due to a best management plan or to identify new sources of pollution from a sub­
watershed. The larger data set that we now have allows us introduce the concept of the Watershed 
Index as a method to assess future trends in event and non-event loading in each sub-watershed. 
In this report, the results of the 2000 events are compared to the previous three years of events. 
They are presented in a series of comparative bar graphs (Fig. 2-7). Each bar graph in this series 
(Figs. 2-7) represents the daily discharge, nutrient or material losses from a tributary and its 
associated watershed notmalized by the size of the watershed to allow direct comparison of each 
tributary. Due to the high variability of the data, time trends in the data are difficult to discern. 
Figures 8 and 9 describe a new index, the Watershed Index, that may allow the evalttation of time 
trends in each sub watershed. Further testing and development of the Watershed Index are 
required before implementation on the Canandaigua Lake watershed. 
Coliform Bacteria (Table 2) 
Tests for detection of pathogens associated with fecal material are not generally done. Instead, 
detection and enumeration of indicator bacteria, such as fecal coliforms, typically found in the guts 
and feces of warm-blooded animals are measured. Specific concerns from agriculture have 
centered on water supplies that receive direct run-off from pastures, feedlots and land disposal 
areas. Results of fecal coliform monitoring in 1997 are presented in Makarewicz and Lewis 
(1998). In 1998 and J999, fecal coliforms were found in the waters of all the tributaries of 
Canandaigua Lake sampled but trended toward decreasing counts (Makarewicz and Lewis 1999, 
2000). 
In general, fecal coliform counts continued their decreasing trend in 2000 (Table 3). There 
were no 'too numerous to count' levels and fewer counts of> 200 colonies p er 100 ml than in 
1999. Streams of note in 2000 were: Sucker Brook with counts of> 200 colonies per 100 ml on 
three occasions with a maximum level of 1205 colonies/1 00 ml on 10 July 2000; and Deep Run, 
Vine Valley and Grimes Creek, each had two dates where fecal coliforms exceeded counts of> 
200 colonies per 100 mi. 
For drinking water, current regulations prohibit fecal coliforms in numbers exceeding four 
colonies per 100 1nL. In contrast, the cutoff for primary contact recreation (swimming and fishing) 
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is 200 colonies per 1 OOmL (EPA 1978). These data indicate that fecal contamination does exist in 
some watersheds during the summer - a period of low water flow and less dilution. Typical 
sources of fecal contamination include failed septic systems, lack of septic systems, and fecal 
contamination from livestock operations. 
Phosphorus (Figure 3 and 4, Table 3): 
There were substantial changes in daily event phosphorus loading in 2000 when compared to 
the previous three-year average of event loading. Barnes Gully increased dramatically (over 
2000%) due primarily to the event sampled on 24 February 2000. Initial reaction is that a new 
source of phosphorus exists in Barnes Gully - at least for this one event. However, on this 
sampling date the highest discharge ever recorded on Barnes Gully occurred. The increase in 
phosphorus loading observed could simply be a function of the increase in discharge. Similarly, 
Menteth Gully increased 684% over the previous three-year average . An average event loading is 
presented in Figure 4. Further breakdown into each event indicates the hydrometeorological event 
on 24 February 2000 had a dramatically higher loading than other events that skews the average 
higher for both sites . Also, the average event discharge is higher in Barnes Gully (77%) and 
Menteth Gully ( 1 16%) in 2000 versus 1997 to 1999. As with Barnes Gully, we do not know for 
certain whether there .is a new source of phosphorus in the watershed or that the increase is just a 
function of the increased discharge observed during the events of 2000. 
In general, the subwatersheds in the northern half of the Canandaigua Lake watershed had 
higher discharges in 2000 versus the previous three-year mean. Geographic variability in 
precipitation patterns, timing of the event grab samples and discharge measurements or geographic 
differences in the snow pack are possible explanations. We simply do not know whether the 
phosphorus increase observed is real or simply a function of discharge or inherent variability in 
event grab sampling with the current analytical scheme. 
Hicks Point and Cooks Point also increased in daily event phosphorus loading over previous 
averages. Tannery Creek and Eelpot Creek, two of the streams monitored for only two years, 
increased over 100% in 2000. Because of the small number of analytical points, it is difficult to 
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determine if the increase is significant. 
Those streams demonstrating an increase in loading may need to be monitored closely in any 
subsequent sampling efforts, as there is some evidence of new sources of phosphorus in these 
watersheds. Barnes Gully and Menteth Gully, in particular, appear to be the streams that need the 
closest scrutiny. The magnitude of the increases observed, over 650%, suggests the increased 
loading observed may be the result of a new source of phosphorus. 
Conversely, average daily event phosphorus loads in Vine Valley, Naples Creek, Seneca Point 
Gully, Sucker Brook, West River, Fall Brook and Deep Run all decreased more than 50% in the 
year 2000 when compared to the previous three years. These reductions in loading may represent 
real improvements in the watersheds or simply may be the result of the high variability inherent in 
grab event sampling and the low number of samples. 
Nitrate + Nitrite (Figure 5) 
Nitrate event concentrations increased in 12 of 21 tributaries where comparisons could be 
made with 1997 - 1999 data (Table 3). In general, the largest increases in nitrate concentrations 
were clustered in Canandaigua Lake watershed's northeastern comer in Fall Brook, Deep Run and 
Gage Gully. Vine Valley, also on the easten1 side of the watershed, increased considerably. 
Average daily event nitrate loadings increased n1ore than 100% in 2000 over the previous three 
years of event monitoring in the following subwatersheds: Menteth Gully (132%), Fall Brook 
(127%), Deep Run (123%) and Gage Gully (102%). Event loading of Barnes Gully increased 
(98%) during 2000 hydrometeorlogical events from the previous years. Fisher Gully (-74%) and 
Seneca Point Gully (-73o/o) both decreased over 70% from their 1997 to 1999 daily event loading 
in the year 2000. As discussed in the phosphorus section, it is difficult to determine if these 
changes represent a real change in the sources of nitrate in the subwatersheds, fall within the 
variability of grab event sampling, or are effects related to discharge. 
Sources of nitrate were identified in Deep Run and Gage Gully using a Stressed Stream 
Analysis approach (Makarewicz and Lewis 2001 b). Remediation on these sources should begin in 
those subwatersheds. 
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Total Suspended Solids (Figure 6) 
The loss of suspended solids is a measurement of the loss of soil and other materials 
suspended in the water from a watershed and is often used as a measure of soil erosion. Soil 
erosion is one of the major causes of nutrient loss from watersheds. 
Total suspended solids loss increased dramatically in Barnes Gully ( 1955%) and in Menteth 
Gully (7 4 1%) during the events of 2000. As with total phosphorus, a large portion of this increase 
can be attributed to the 24 February 2000 event. This substantial increase in loading may be 
interpreted as the occurrence of a new source(s) of soil loss in these watersheds. However, this 
increase in TSS could also simply be a function of the increase in discharge. An increase in 
discharge generally leads to a larger amount of material being lost from the watershed. However, 
the magnitude of the increased loading, over 700%, in these two creeks suggests a new source, and 
further scrutiny of these sub watersheds is warranted. 
Eel pot and Reservoir Creek increased over 100% in 2000 versus the mean event loading from 
1998 - 1999. Because of the small number of analytical points, it is difficult to determine if the 
increase is significant. 
Large decreases in event loading in 2000 occurred in Seneca Point Gully (88%), West River 
(87%), Vine Valley (87%) and Naples Creek (8 1 %). Again, this may represent real significant 
improvements in the watersheds or simply may be a result of the normal variability inherent in 
grab event sampling. 
Total Kjeldahl Nitrogen (Figure 7) 
Total Kjeldahl nitrogen (TKN) is a measure of the organic nitrogen loss from the watershed. 
For example, cow manure ·would contain a large amount of organic nitrogen. Changes in TKN 
concentrations during the events of 2000 were evenly distributed in that there were 1 1  
sub watersheds that decreased and 10 sub watersheds that increased in TKN concentration versus 
the previously monitored events (Table 3). 
When con1paring 2000 event loadings (g/ha/day) to 1997 - 1999 events, TKN increased 855% 
in Barnes Gully, 522% in Menteth Gully and 1 10% in Grimes Creek ( 1998 to 1999 only). In 
Canandaigua Lake - 14 
Barnes Gully, the combination of the highest TKN concentration observed (3,300 J..tg N/L) and the 
highest daily discharge monitored since 1997 during the 24 February 2000 event caused the 
majority of the increase. The increase in TKN loading from Menteth Gully can also be attributed 
to a great degree to the 24 February 2000 event also. As discussed previously, whether or not the 
high loading of TKN is due to higher discharge observed in 2000, due to new sources of TKN, or 
simply represent normal variability within a data set containing a small number of samples is not 
known. However, the dramatic increase in loading of TKN at both Barnes and Menteth Gully 
would argue that a new organic source occurred in these watersheds. 
Have there been any significant changes in nutrient and soil loss from the subwatersheds? 
The Watershed Index is presented as a conceptual model of how to assess year to year changes 
In subwatersheds within the current watershed monitoring scheme in the Canandaigua Lake 
watershed. The inherent high variability in grab event sampling make it difficult to determine if 
year to year changes in nutrient or soil loss represent a statistically significant departure from 
historical values. New analytical tools need to be developed to track the subwatersheds of 
Canandaigua Lake for changes in point and non-point sources of pollution. These evaluative tools 
should meet at least the following two criteria: 
• .A.ny newly deyeloped evaluative tool will have to perform with a limited data set to assess 
the magnitude of change that has occurred in the subwatershed while considering the 
natural variability in events. 
• The evaluative tool needs to be sensitive enough to detect changes representing a new 
source of pollution in the watershed but robust enough to take into consideration that the 
change may be simply due to an increase of discharge due to high precipitation or 
snowmelt. 
\Ve have developed a prototype analytical tool, the Watershed Index, for two of the 
Canandaigua Lake subwatersheds. It consists of a graphic of the total phosphorus loading versus 
discharge for the historical events sampled since 1997 for each of the watersheds. Gage Gully and 
Fisher Gully were plotted on both a linear and a log- log scale (Figures 8 and 9). A line of best fit 
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was also plotted along with its corresponding equation and regression coefficient. We then 
calculated a scenario that increases and decreases the phosphorus loading by 50% and fitted those 
lines . These graphs can then be used to assess future events that are sampled in a similar fashion. 
Each new event's discharge and TP loadings can be plotted on the graph to determine if there is 
any trend developing. Thus the response of subwatersheds to different discharge levels is 
theoretically accounted for in the model. The linear tool seems to be more sensitive to changes in 
event loadings, while the log tool better depicts the smaller events . These tools are in the 
development stage, are subject to modification, and should not be applied without further testing 
and development. 
A Case Study of the Watershed Index- Barnes Gully Phosphorus: 
A case study approach of utilization of the Watershed Index is presented to illustrate its 
potential as a tool to evaluate year to year changes in a watershed's loss of nutrients and soil . A 
Watershed Index for Barnes Gully using only the data from 1997 to 1999 events is presented in 
Figure 10. The event data collected for 2000 is then compared to the historical information. Each 
new event point can be evaluated as being within the normal expected range depicted by the 
regressed line or as being higher or lower than expected. A 95% confidence interval could be 
plotted to aid in the_ evaluative process. Since discharge is accounted for by the x-axis, a 
consistent number of event points lower than expected would signal a decrease in loading and an 
improvement within the watershed. Conversely, a consistent number of event points higher than 
expected would suggest a new source is located in the watershed and warrant further scrutiny by 
the \vatershed manager. If enough data are collected in the suspected watershed, a new Index line 
could be plotted and compared statistically (e.g ., analysis of slope and y-intercept using an 
AN COY A model) with the historical Watershed Index to determine if a significant difference 
exists in loading over time. This approach allows the affect of discharge and the inherent 
variability in loading measures to be factored into a decision on statistical significance. 
Earlier in this report, we reported a major increase in phosphorus loading in the Barnes Gully 
watershed in the year 2000. By inspection of the regression line, which is a graphical 
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representation of the Barnes Gully Watershed Index for the 1997-1999 period (Figure 1 0), we are 
able to shed some insight on the 2000 data set . All variables being equal, that is no change in land 
use, new event points when plotted should fall along this line. A determination can be made as to 
the severity of that particular event by its relation to the regression line. In 2000, Barnes Gully had 
one event (24 February) that deviated from the regression line (Figure 10). That event had the 
highest discharge monitored in Barnes Gully since 1997 and as a result should have the highest 
corresponding total phosphorus loading. Based on the Watershed Index, loading for an event of 
this level of discharge should be less than 20 kg P/day. But the resultant phosphorus load was 
substantially higher (11 0 kg P/day) than the expected (20 kg P/day). Because the 24 February 
event is substantially elevated above the regression line, an additional source of phosphorus is 
suggested during this one event. Five additional events were sampled after the 24 February 2000 
event. All of those events fit the regression line (Figure 1 0) indicating that the source occurred on 
only one sampling date in 2000. From this analysis using the Watershed Index, a one-time source 
is suggested that dissipated or was not present after this one large discharge event. Potential causes 
of this one high loading at Barnes Gully include threshold responses of existing facilities and/or 
timing of land use practices, such as: 
• A septic system overflowing; 
• The holding, capacity of a retention pond or sewage treatment facility was exceeded by 
the discharge volume of water of this particular event. This threshold volume was not 
exceeded during other events monitored; 
• Manure was spread on a field just prior to the event; and, 
• The erosive nature of running water may have removed soil from land exposed due to a 
construction project. 
Based on this analysis, a walk through the Barnes Gully watershed is suggested noting any 
situations that may allow a better understanding of the causes of the high loadings observed in 
2000. Also, construction permits could be reviewed to determine the existence of such activities 
du�ing this event. At a minimum, event monitoring should be continued on Ban1es Gully with 
further analysis utilizing the Watershed Index. If this occasional high event load continues and a 
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visual inspection is not successful, a Stressed Stream Analysis is suggested. 
The usefulness of the Watershed Index in evaluating the one case history suggests great 
potential for this tool. However, this is not a tested Index. It is under development and any future 
use of it should be tempered with caution. Future work on the Watershed Index should include its 
expansion to all parameters monitored. Watershed Indices should also be developed for nonevent 
conditions as some parameters, such as nitrate in the Canandaigua Lake watershed, are loaded at a 
higher annual rate during nonevent versus event conditions (Makarewicz and Lewis 2000). The 
utility of the Watershed Index as an evaluative tool within the Canandaigua watershed has to 
continue to be evaluated including the advantages and disadvantages of using linear axes and log-
log axes. Other questions on the suitability of the Watershed Index include, but are not limited to, 
an evaluation of the sensitivity of the Index, evaluation of the number of data points required, 
appropriate statistical analysis, etc. Clearly, the Index should also be updated after every annual 
cycle of monitoring. 
ACKNOWLEDGEMENTS 
Our job was made much easier and enjoyable with the help of Robin Evans, Steve 
Lewandowski, George Barden and Kevin Olvany. We would like to acknowledge their leadership 
in the protection of Canandaigua Lake and its watershed. 
We also wish to thank Roger Ward, Betsy Damaske, Dan White, Daina Beckstrand, 
Heather Halbritter, and Theodore Lewis Sr. for their assistance in the field and laboratory work. 
Canandaigua Lake - 18 
LITERATURE CITED 
APHA. 1999. Standard Methods for the Examination of Waste and Wastewater. American 
Public Health Association, 19th ed. New York, N.Y. 
Chow, Ven Te. 1964. Handbook of Applied Hydrology. McGraw-Hill Book Company. NY . 
EPA. 1978. Microbiological Methods for Monitoring the Environment. Water and Wastes. 
Environmental Protection Agency. EPA-600/8-78-0 17. 
EPA. 1979. Methods for Chemical Analysis of Water and Wastes. Environmental Monitoring 
and Support Laboratory. Environmental Protection Agency. Cincinnati, Ohio. EPA-
600/4-79-020. 
Makarewicz, J.C. and T.W. Lewis. 1998. Nutrient and sediment loss from watersheds of 
Canandaigua Lake. Available from Drake Library, SUNY Brockport, Brockport, N.Y. 
Makarewicz, J.C. and T.W. Lewis. 1999. Nutrient and sediment loss from the watersheds of 
Canandaigua Lake: January 1997 to January 1999. Available from Drake Library, SUNY 
Brockport, Brockport, N.Y. 
Makarewicz, J.C. and T.W. Lewis. 2000. Nutrient and sediment loss from the watersheds of 
Canandaigua Lake: January 1997 to January 2000. Available from Drake Library, SUNY 
Brockport, Brockport, N.Y. 
Makarewicz, J.C., and T.W. Lewis. 200 1a. An addendum to; Segment Analysis of Sucker Brook: 
The Location of Sources of Pollution. Available from Drake Library, SUNY Brockport, 
Brockport, N.Y. 
Makarewicz, J.C. and T.W. Lewis. 200lb. Stressed Stream Analysis of Deep Run and Gage Gully 
in the Canandaigua Lake watershed. Available from Drake Library, SUNY Brockport, 
Brockport, N.Y. 
Makarewicz, J.C., T.W. Lewis and S. Lewandowski. 1999. Segment Analysis of Sucker Brook: 
The Location of Sources of Pollution. Available from Drake Library, SUNY Brockport, 
Brockport, N.Y. 
Olvany, K.L. 1999. Canandaigua Lake Watershed Management Plan: A Strategic Tool to Protect 
the Lifeblood of Our Region. 
Canandaigua Lake - 19 
Table 1. Results of the semi-annual Nevv York State Environmental Laboratory Assurance Program (ELAP Lab # 1 1439, SUNY Brockport) 
Non-Potable Water Chemistry Proficiency Test, January 2000. Score Satisfactory or Unsatisfactory. 
WADSWORTH CENTER 
NEW YORK STATE DEPARTMENT OF HEALTH 
ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 
Lab 11439 SUNY Brockport 
Shipment 223 Non Potable Water Chemistry 
Shipment Date: 24-Jan-2000 
Analyte 
Approval Category :Non Potable Water 
Sample: Residue 
Solids, Total Suspended 
353 passed out of 374 reported results. 
Sample: Organic Nutrients 
Kjeldahl Nitrogen , Total 
119 passed out of 134 reported results. 
Phosphorus, Total 
149 passed out of 157 reported results. 
Sample: Inorganic Nutrients 
N itrate (as N) 
121 passed out of 127 reported results. 
Orthophosphate (asP) 
103 passed out of 112 reported results. 
Sample: Metals I and II 
Sodium , Total 
129 passed out of 139 reported results. 
Sample ID 
2302 
2304 
2304 
2307 
2307 
2311 
Proficiency Test Report 
EPA Lab Id NY01449 
Result Mean/Target 
29.3 26.7287 
1.46 1.538204 
4.52 4.339982 
1.86 1.88194 
5.12 4.731237 
11.44 12.07362 
Satisfactory Limits 
22-31 
1-2 
4-5 
2-2 
5 - 5  
11-13 
Page 1 of 1 
Method 
SM18 2540D 
(TOTAL 
SUSPENDED) 
EPA 351.3 
SM18 4500-PB ,5 
SM18 4500-N03-F 
SM18 4500-PF 
ASTM D-1688-95C 
Score 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
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Table 2. Results of the fecal coliform sampling done by George Barden, Canandaigua Lake 
Watershed Inspector and analyzed by the City of Canandaigua Water Treatment Facility 
(ELAP#l 09 1 0). Results are presented as colonies per 100 ml. NS =no sample taken. 
Stream I Site 2/24/00 3/14/00 4/11/00 5/09/00 7/10/00 9/11/00 11/14/00 12/13/00 
Fallbrook Tl NS 12 29 90 140 NS 16 NS 
Deep Run T2 235 18 22 92 344 NS 4 18 
Gage Gully T3 120 8 7 58 108 146 <1 NS 
Fisher Gully T4 NS 3 5 8 18 96 4 <1 
Lower Vine Valley T6 104 44 130 22 296 360 60 10 
Lower West River T8 NS 3 4 18 26 6 51 24 
Lower Naples Creek T12 NS 13 7 44 48 174 4 3 
Cooks Point T13 NS 69 76 11 22 62 <1 10 
Hicks Point T14 NS <1 1 3 NS NS 4 NS 
Seneca Point Gully T15 NS 2 6 2 47 4 <1 <1 
Upstream -Bristol STP T15A NS 3 8 15 14 64 <1 12 
Bristol STP T15B NS <1 <1 308 42 6 <1 <1 
Barnes Gully T16 NS 1 3 17 26 11 3 NS 
Menteth Gully Tl7 NS 1 22 10 61 24 4 <1 
Tichenor Gully T18 NS 18 66 28 21 26 <1 39 
Lower Sucker Brook T20 120 28 84 183 1205 590 50 456 
Cottage City 408 12 24 12 5 412 52 <1 2 
Grimes Cr.@ Ontario 4 NS 1 40 292 50 348 <1 24 
St pipe 
Grimes Cr. Rcwy @ <1 NS 1 <1 NS NS NS NS NS 
46 E. St. 
Hope Point NS NS 10 28 128 179 146 68 64 
East and Monier St. NS NS NS NS 7 1 <1 212 <1 
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Table 3. Event water chemistry for Canandaigua Lake tributaries, January 2000 to December 2000. Values include 
the mean± the standard error, minimum and maximum concentrations. TP =total phosphorus, TSS =total 
suspended solids, TKN =total Kjeldahl nitrogen and ND =non-detectable. 
Creek TP Nitrate TSS SRP TKN 
(1-lg P/L) (mgN/L) (mg/L) (J.!g P/L) (1-lgN/L) 
Tl -Fall Brook 50.6 ± 18.2 3.35 ± 0.74 37.7±17.9 13.3 ± 2.9 657 ± 109 
(11.3 -136.5) (1.96-6.95) (1.9-118.6) !}.2-24.7) (360-1080) 
T2- Deep Run 95.5 ± 37.9 4.00 ± 1.06 75.0 ± 38.7 10.5 ± 4.1 951 ± 191 
(6.2-269.9) (0.57-9.10) (1.6 -256.0) (4.3-26.8) (290-1600) 
T3 -Gage Gully 169.8 ± 92.6 4.88 ± 1.16 125.0 ± 107.4 10.2±3.3 889 ± 333 
(6.8-641.0) (1.45 -10.70) (1.2-767.5) (4.3-21.8) (180-2820) 
T4 -Fisher Gully 142.4 ± 111.7 0.62 ± 0.43 178.7 ± 167.5 9.9 ± 1.7 754 ± 452 
(12.5-812.0) (ND 3.19) (0.3-1183.3 (9.6-17.4) (140-3450) 
TS-Upper Vine Valley 79.9 ± 22.2 3.25 ± 0.61 33.5 ± 20.2 26.6 ± 9.9 640 ± 131 
(21.0-181.1) (1.74-6.10) (1.5-132.0) (3.9-59.8) (260-1190) 
T6-Lower Vine Valley 61.8 ± 15.4 1.75 ± 0.56 32.4 ± 15.4 18.2 ± 4.2 411 ± 93 
(16.4-120.9) (0.52-4.99) (2.2-109.3) (10.3-32.0) (50-730) 
T7-Upper West River 78.1 ± 20.0 2.44 ± 0.66 44.6 ± 15.4 17.8 ± 4.5 625 ± 110 
(24.4-143.7) (0.86 5.41) (5.6-107.1) (9.6-35.1) (260-930) 
T8-Lower West River 51.3 ± 14.5 0.71 ± 0.12 10.6 ± 2.6 8.2 ± 3.0 590 ± 144 
(22.1 134.4) (0 .22 -1.25) (3.6-19.5) (3.9-17.6) (340-1430) 
Tl1 -Naples Creek 83.3±43.1 0.55 ± 0.06 135.2 ± 90.3 26.1±25.1 536 ± 217 
(10.8 322.0) (0.40 0.82) (6.5-654.0) ( 4.4-132.5) (25-1740) 
Tl 3 -Cooks Point 218.4 ± 118.4 0.31 ± 0.05 271.5 ± 152.2 8.8 ± 2.8 1099 ± 520 
(13.7 -734.3) (0.19-0.55) (5.3-907.1) (3.6-17.1) (180-3180) 
Tl4-Hicks Point 123.9 ± 103.6 0.50 ± 0.11 130.3 ± 115.9 8.2 ± 2.0 645 ± 401 
(7.4-744.6) (0.24-1.05) (1.5-825.0) (4.6-16.7) (25-3030) 
T15 -Seneca Point 176.4 ± 94.6 0.42±0.10 146.5 ± 109.5 42.2 ± 34.3 856 ± 366 
(34.3 718.7) (0.28 1.00) (5.3-790.0) (8.2- 186.8) (40-2910) 
Tl6 - Bames Gully 161.6 ± 120.4 0.22 ± 0.06 191.8 ± 145.3 12.0 ± 3.5 828 ± 430 
(16.2-879.4) (0.07-0.49) (0.9 -1052.4) (5.7-23.0) (25-3300) 
Tl 7 -Menteth Gully 185.3 ± 101.9 0.47 ± 0.08 241.7 ± 142.9 12.1 ± 3.1 1063 ± 493 
(16.6-770.5) (0.27-0.95) (6.7-956.3) (6.8-23.9) (310-3780) 
T18 -Tichenor Gully 94.8 ± 32.7 0.88 ± 0.22 67.7±36.1 16.1±4.7 851 ± 189 
(37.4-270.6) (0.33-1.95) (12.9 274.1) (1 0.3 -36.2) (370-1770) 
Tl9 -Upper Sucker Brook 222.7 ± 101.9 2.35 ± 0.63 144.7 ± 98.0 32.8 ± 3.5 1280 ± 438 
West Branch (47.7 718.9) (0.73-5.20) (4.8-617.0) (24.9-42.7) (630-3450) 
T24 -Tannery Creek 123.3 ± 86.8 0.23 ± 0.06 16.3 ± 6.8 6.4 ± 0.9 426 ± 141 
(12.5-641.0) (0.06-0.47) (3.7-51.5) (4.4-9.6) (30 -1100) 
T25 -Eelpot Creek 135.8 ± 75.4 1.03 ± 0.07 247.5 ± 157.1 9.5 ± 3.9 805 ± 420 
(7.9-549.6) (0.85 1.33) (8.9- 1136.0) (3.7-25.7) (25 3160) 
T26 -Reservoir Creek 274.3± 153.9 0.78 ± 0.14 227.4 ± 95.7 32.3 ± 17.0 902 ± 319 
(19.2 1017.0) (0.44-1.40) (5.0 461.0) (4.1 85.9) (30 1740) 
T27 Grimes Creek 51.7±20.1 0.63 ±0.17 77.3 ± 41.5 6.1 ± 1.8 634 ± 311 
(10.1 -144.8) (0.29-1.61) (7 .4-284.5) (3.9 13.7) (90- 2400) 
TSB -Sucker Brook Station 145.8 ± 41.6 1.69 ± 0.49 67.9 ± 33.6 44.2 ± 20.5 1110 ± 192 
(43.1-376.6) (0.45 -4.32) (7 .3 -259 .5) (15.9 -131.5) (660 2120) 
T28-North West River 58.0±15.1 1.48 ± 0.22 34.9 ± 13.0 25.3 ± 4.6 424 ± 67 
(24.4-113.1) (1.01-2.11) (5.2 74.6) (10.3 38.9) (180-560) 
T29-Middle West River 55.9 ± 10.8 1.99 ± 0.44 25.7 ± 8.7 33.8 ± 6.5 472 ± 61 
(33.6-90.8) (0.37-2.81) (10.3-55.2) (17.3-54.3) (270-590) 
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Figure 1. Canandaigua Lake, NY and its tributaries showing sampling sites. 
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Figure 4. Daily event areal loading of soluble reactive phosphorus into Canandaigua Lake from tributary creeks. Analysis for SRP began in 2000. 
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Figure 5 .  Daily event areal loading of nitrate into Canandaigua Lake from tributary creeks, for 1997 to 1999 and for 2000. 
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Figure 6. Daily event areal loading of TSS into Canandaigua Lake from tributary creeks, for 1997 to 1999 and for 2000. 
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Figure 7. Daily event areal loading of TKN into Canandaigua Lake from tributary creeks, for 1997 to 1999 and for 2000. 
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Figure 8. Discharge versus total phosphorus loading for all events sampled on Gage Gully from 
1997 to 2000. The dashed lines are ± 50% of the total phosphorus loading. 
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Figure 9. Discharge versus total phosphorus loading for all events sampled on Fisher Gully from 
1997 to 2000. The dashed lines are ± 50%of the total phosphorus loading. 
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Figure 10 . A Watershed Index prototype for Barnes Gully. The Index has been constructed with 
1997 to 1999 data. The 2000 events were then plotted for analytical purposes utilizing the 
Watershed Index. 
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Appendix 1 .  Water che1nistry parameters from Canandaigua Lake during 2000. SRP = soluble 
reactive phosphorus, TP = total phosphorus. 
Site Date TP Nitrate Sodium SRP 
(�g P/L) (mg Nil) (mg/L) (JJg P/L) 
Canandaigua Lk Seneca Pt 2m 4/26/2000 7.7 0.30 1 2.85 2.7 
Canandaigua Lk Seneca Pt 25m 4/26/2000 9.4 0.31 1 2.84 3.0 
Canandaigua Lk Seneca Pt 50m 4/26/2000 8.3 0.32 1 2.82 2.3 
Canandaigua L k  Deep Run 2m 4/26/2000 1 0.5 0.32 1 3. 0 1  2 . 3  
Canandaigua Lk D e e p  Run 25m 4/26/2000 1 0.5 0.31  1 2.82 2.7 
Canandaigua Lk Deep Run 50m 4/26/2000 15.0 0.34 1 2 . 84 2.7 
Canandaigua Lk West River 4/26/2000 52.0 0.30 1 2.70 2.0 
Canandaigua L k  Fall  Brook 4/26/2000 12.8 0.31  1 2.05 2.3 
Canandaigua Lk Vine Valley 4/26/2000 1 3.3 0.30 1 2 .99 2.7 
Canandaigua Lk Hope Pt 4/26/2000 9.4 0.31 1 3.05 2.3 
Canandaigua Lk Seneca Pt 2m 5/30/2000 3.6 0.31  1 5. 3 8  1 .6 
Canandaigua Lk Seneca Pt 25m 5/30/2000 1 5 .5 0.31  1 0 .87 3.1 
Canandaigua Lk Seneca Pt 50m 5/30/2000 5 1 .4 0.32 1 0.95 2.7 
Canandaigua Lk Deep Run 2m 5/30/2000 8.7 0.30 1 6.35 2.0 
Canandaigua Lk Deep Run 25m 5/30/2000 7.5 0.33 1 0.84 2.0 
Canandaigua L k  Deep Run 50m 5/30/2000 1 2 . 1  0.32 1 3 .02 2.7 
Canandaigua Lk West River 5/30/2000 9.2 0.25 1 2 . 85 2.0 
Canandaigua Lk Fall Brook 5/30/2000 5.3 0.28 1 2.52 2.0 
Canandaigua L k  Vine Valley 5/30/2000 1 7. 8  0 . 3 0  1 5 . 78 2.4 
Canandaigua Lk Hope Pt 5/30/2000 6.4 0.29 1 2.56 2.4 
Canandaigua Lk Seneca Pt 2m 6/28/2000 7.4 0.39 1 2 . 95 2.3 
Canandaigua Lk Seneca Pt 25m 6/28/2000 5.6 0.36 1 2.90 3.0 
Canandaigua Lk Seneca Pt 50m 6/28/2000 8.7 0.36 1 2.26 2.3 
Canandaigua Lk Deep Run 2m 6/28/2000 7.4 0. 1 9  1 1 . 4 4  2 . 3  
Canandaigua Lk D e e p  R u n  25m 6/28/2000 7.4 0.25 1 1 . 1 8  1 .6 
Canandaigua Lk Deep Run 50m 6/28/2000 7.4 0.27 1 1 .56 2.3 
Canandaigua Lk West River 6/28/2000 1 1 .6 0.24 1 1 .4 4  2.3 
Canandaigua L k  Fall Brook 6/28/2000 7.4 0. 1 8  1 1 .57 2.0 
Canandaigua Lk Vine Valley 6/28/2000 6.8 0.25 1 1 . 1 4  2.3 
Canandaigua Lk Hope Pt 6/28/2000 6.2 0.23 1 1 .35 2.3 
Canandaigua Lk Vine Valley 7/31/2000 19.6 0.24 1 0. 9 3  2 . 3  
Canandaigua Lk Fal l  Brook 7/31/2000 7.2 0. 1 8  9.23 1.3 
Canandaigua Lk Hope Pt 7/31/2000 36.2 0.22 9 . 2 1  1 . 3  
Canandaigua Lk Seneca Pt 2 m  7/31/2000 14 0.26 7.64 1 .6 
Canandaigua L k  Seneca Pt 25m 7/31/2000 12.8 0.39 1 2.45 2.3 
Canandaigua L k  Seneca Pt 50m 7/31/2000 1 0.3 0.40 1 1 .08 1 .6 
Canandaigua Lk Deep Run 2m 7/31/2000 22 0.27 8 . 1 5  5.4 
Canandaigua Lk Deep Run 25m 7/31/2000 6 0.40 1 0.92 5.1 
Canandaigua Lk Deep Run 50m 7/31/2000 12.8 0.40 1 0.98 3.0 
Canandaigua L k  West River 7/31/2000 28.8 0.26 1 0.80 1 .6 
Canandaigua Lk Seneca Point 2m 8/25/2000 3.7 0 . 1 5  1 3.30 3.0 
Canandaigua Lk Seneca Point 25m 8/25/2000 <2.48 0.33 1 2.43 2.4 
Canandaigua Lk Seneca Point 50m 8/25/2000 <2.48 0.34 1 4 . 08 2.4 
Canandaigua Lk Deep Run 2m 8/25/2000 2.9 0. 1 5  1 4 .2 0  2.8 
Canandaigua Lk Deep Run 25m 8/25/2000 <2.48 0.34 1 3. 8 3  2 . 2  
Canandaigua Lk D e e p  Run 50m 8/25/2000 <2.48 0.34 1 2.27 2.4 
Canandaigua Lk Fall  Brook 2m 8/25/2000 2.9 0.05 1 3 .82 4.0 
Canandaigua Lk West River 2m 8/25/2000 3.7 0.06 1 3.54 3.6 
Canandaigua Lk Hope Pt 2m 8/25/2000 <2.48 0. 1 2  1 3.80 2.4 
Canandaigua Lk Vine Valley 2m 8/25/2000 <2.48 0 . 1 0  1 3.93 2.2 
Canandaigua Lk Hope pt 2m 9/30/2000 8 0.23 1 4.76 2.0 
Canandaigua Lk Deep Run 2m 9/30/2000 9 . 3  0.25 1 4.64 2.7 
Canandaigua Lk Deep Run 25 9/30/2000 5.5 0.43 1 7 .74 1 . 7  
Canandaigua Lk D e e p  R u n  50m 9/30/2000 6.8 0.44 1 2.86 1 .7 
Canandaigua Lk .Seneca pt 2m 9/30/2000 6 . 1  0.25 2 3 . 5 3  < 1 .24 
Canandaigua Lk Seneca pt 25m 9/30/2000 5.5 0.44 23.54 < 1 .24 
Canandaigua Lk Seneca pt 50m 9/30/2000 5.5 0.44 23.63 3.3 
Canandaigua Lk Fall  brook 2m 9/30/2000 6.8 0.20 24.50 1 .7 
Canandaigua Lk West River 2m 9/30/2000 22.7 0 . 4 1  2 4 . 6 5  3 . 0  
Canandaigua Lk V i n e  Valley 2 m  9/30/2000 6.8 0.25 22.73 < 1 .24 
Canandaigua L k  Hope pt 2m 1 0/26/2000 3.5 0 . 1 9  1 2.00 3.4 
Canandaigua Lk Deep Run 2m 1 0/26/2000 3.5 0.2 1 1 1 .8 8  2 . 3  
Canandaigua Lk D e e p  Run 2 5  1 0/26/2000 <2.48 0.40 1 1 . 86 1 .9 
Canandaigua L k  Deep Run 50m 1 0/26/2000 <2.48 0.42 1 1 . 7 1  1 .9 
Canandaigua Lk Seneca pt 2m 1 0/26/2000 <2.48 0.21 1 4 .74 1 .9 
Canandaigua Lk Seneca pt 25m 1 0/26/2000 <2.48 0.40 1 3.06 1 . 6  
Canandaigua Lk Seneca p t  50m 1 0/26/2000 <2.48 0.41 1 1 .64 1 .6 
Canandaigua Lk Fallbrook 2m 1 0/26/2000 <2.48 0 . 1 8  1 5 .40 2.4 
Canandaigua Lk West River 2m 1 0/26/2000 1 7.8 0.49 1 3 . 1 9  1 .9 
Canandaigua Lk Vine Valley 2m 1 0/26/2000 <2.48 0.22 1 1 .02 3.4 
Canandaigua Lk Hope pt 2m 1 1 /28/2000 3.5 0.27 1 2 . 5 1  1 .6 
Canandaigua Lk Deep Run 2m 1 1 /28/2000 <2.48 0.29 1 2.58 2.3 
Canandaigua Lk Deep Run 25 1 1 /28/2000 <2.48 0.29 1 2.98 2.1  
Canandaigua Lk Deep Run 50m 1 1 /28/2000 <2.48 0.47 1 3.52 3.4 
Canandaigua L k  Seneca pt 2m 1 1 /28/2000 <2.48 0.32 1 3 .50 2.6 
Canandaigua Lk Seneca pt 25m 1 1 /28/2000 <2.48 0.35 1 3.45 2.3 
Canandaigua Lk Seneca pt 50m 1 1 /28/2000 <2.48 0.49 1 3.25 1 .9 
Canandaigua Lk Fall brook 2m 1 1 /28i2000 9.8 0.30 1 3. 3 7  1 . 9 
Canandaigua Lk West River 2m 1 1 /28/2000 1 7 .2 0.67 1 4 . 9 7  3 . 4  
Canandaigua Lk V i n e  Valley 2m 1 1 /28/2000 <2.48 0.35 1 3 .55 2.6 
